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Abstract  Air Quality Index and Composite Pollution Index, as the most commonly used environmental quality
assessment methods in China in recent years, took the maximum and average values, respectively of the sub-quality
indexes for all the monitoring items. However, the former focused only on the primary pollutant, while the latter
ignored the importance differences between pollutants. In order to solve these problems, the coefficient of variation
was incorporated to adjust the weight distribution among pollutant items dynamically, and the total quality index was
the weighted average of each sub-index. By setting the number of days or months of moving extraction, the
sensitivity of the evaluation index to long-term/short-term pollutants was regulated according to the local conditions,
which improved the rationality and practicability of these two evaluation methods. The environmental monitoring

data of Miyun and Ximaoshan in Beijing from 2015 to 2019 were taken as an instance to verify the effectiveness of
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these two methods. The spatiotemporal distribution variation of the air quality in Beijing in the past five years was

analyzed by the improved method. The results showed that the coefficient of variation of PM, s and PM,, ( air

quality) together with dissolved oxygen, total phosphorus and total nitrogen ( surface water) were larger, and the air

quality had been getting better and presented a gradient distribution from north to south.
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Table 1 Quarterly average weights of air quality monitoring items at Miyun station in Beijing from 2015 to 2019 with the adjusted method
2015 4F 2016 4F 2017 4F 2018 4% 2019 4
ECL
# H K % # ®H K x K H ® % # B ® % # H B %
0.22 0.24 0.27 0.23 0.22 0.24 0.22 0.23
PM
2.5 (0.54) 0.23 (0.59) (0.57) (0. 42) 0.24 (0.53) (0.49) 0.22  0.20 (0.41) 0.23 (0.45) 0.21 0.23 0.20 0.21 0.19 0.22 0.21
0.23 0.24 0.26  0.26 0.23 0.23 0.24
PM
o 015 0.15 0.17 0.20 0.18 0.18 0.18 0.19 (0.38) 0.21 0.23 0.42) 0.23  0.20 (0.42) (0.43) (0.41) 0.18 (0.45)(0.47)
S0, 0.16 0.19 0.15 0.15 0.17 0.14 0.15 0.15 0.16 0.15 0.14 0.15 0.16 0.17 0.12 0.15 0.14 0.15 0.13 0.12
NO, 0.14 0.13 0.16 0.14 0.14 0.13 0.18 0.15 0.13 0.12 0.12 0.13 0.12 0.13 0.13 0.15 0.15 0.14 0.15 0.16
0.20 0.19 0.21 0.20 0.22
0
3 0.19 70.55) 0.15 0.14 0.15 (0.40) 0.12 0.14 0.15 70.41) 0.13 0.12 0.11 051 0.12 0.13 0.16 70.56) 0.14 0.14
Cco 0.14 0.10 0.13 0.12 0.13 0.12 0.15 0.13 o0.11 0.11 0.16 0.13 0.15 0.09 0.14 0.11 0.11 0.12 0.13 0.13
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(based on the adjusted method)
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Table 2 Annually average weights of surface water monitoring

items in Ximaoshan section in Beijing from 2016 to 2019

€2 2016 4 2017 4F 2018 4F 2019 4F
Wi 4 0.248 0.216 0.264 0.278
AR R A4 A 0. 065 0. 066 0.078 0.081
A2t 0.114 0. 160 0. 121 0.120
HHAEATAE 0107 0. 101 0.093 0. 096
HA 0.102 0. 145 0.117 0.122
Jy 0. 184 0.185 0.238 0.282
A 0.247 0.231 0.254 0.239
wAey 0. 098 0. 086 0. 071 0. 089
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